The synthesis of fructose stabilize silver nanoparticles (AgNPs) was attempted in the proposed work. It was found that developed AgNPs played an important role as colorimetric nanoprobes for the estimation of metal ions. The prepared AgNPs were characterized by UV-Vis, IR, XRD, SEM techniques. XRD-pattern of AgNPs, concluded that particles are well dispersed and present in a fcc system and average size was found to be 16.6 nm. AgNPs displayed specific and sensitive recognition to Hg 2+ by colorimetric analysis, as in the presence of Hg 2+ ions yellow color of AgNPs solution changes to colorless. Synthesized AgNPs also play vital role in antimicrobials. Microbiological test shows that AgNPs are highly active against E.Coli and provide a safer alternative to conventional antibacterial agents. The optical florescence's microscopy images of AgNPs shows good florescent results, which showed AgNPs with fructose capping agents, might be used as fluorescent sensing materials to sense biological materials.
Introduction
Mercury is a very toxic element and its contamination can induce a number of severe adverse effects on human health viz. kidney toxicity, neurological damage, paralysis, chromosome breakage and birth defects. 1, 2 Mercury pollution mainly occurs through stable water-soluble divalent mercuric ions. Due to serious problems of mercury pollution, efforts are being made to develop new mercurysensing strategies that can detect mercury ions in the environment. 3, 4 Advancement in the field of colorimetric sensors has fascinated selective and sensitive identification of metal ions in environmental samples. 5 Colorimetric assay of metal ions with nanoparticles showed, that the molecular recognition can be transformed into color change, which can be easily observed by the naked eye. [6] [7] [8] [9] [10] [11] [12] Depending on their size, shape, degree of aggregation and sensitive surface, novel metallic nanoparticles can appear in different colours and emanate bright resonance light scattering of various wavelengths. Therefore, spherical nanoparticles with unique shape dependent properties can be extensively explored as colorimetric probes with the help of recognition moiety for sensing a wide range of analytes and targets, such as metallic cations, nucleic acids, proteins, cells, etc. [13] [14] [15] [16] [17] [18] [19] [20] [21] Colorimetric sensing detection of Hg 2+ ions is done by Silver nano particles (AgNPs), in which AgNPs are more selective as compared to other transition metal ions. In the presence of Hg 2+ , the yellow AgNPs solution was turned to colorless, accompanying the broadening and blue shifting of SPR band. 22, 23 According to this mechanism, it can be expected that after addition of Hg 2+ ions to AgNPs, Hg 2+ ion bounds to the AgNPs surface to move stabilizer compounds (fructose) away from the silver surface, and as a result, a redox reaction would be occurred between silver and Hg 2+ ions.
Silver is also known to be a disinfectant for several centuries and has been widely used in the treatment of clinical diseases, including newborn eye prophylaxis and topical burn wounds. 24, 25 AgNPs also show bactericidal effects and hence a high surface to volume ratio is also important. 26 AgNPs can be prepared chemically as well as by biological methods in which green synthesized AgNPs are prepared using plants like Hadysarum, soap root plant etc. In this study, common monosaccharides fructose as reductant, are used to stabilize AgNPs, as it provide low cost and well disperse nanoparticles. 27, 28 AgNPs in low concentration in aqueous and organic solutions are much easier to prepare, their scaling-up requires a careful control of experimental conditions in order to avoid disparity from batch to batch. Normally, dilute solution of metal salt, surfactant and reducing reagent leads to the formation of clear golden yellow colloidal solution. 29 An increase in molar concentration of the reagents generally results in an increase in particle size and agglomeration among the particles. 30 AgNPs giving a golden yellow color in aqueous solution due to the excitation of surface plasmon resonance vibrations (SPR band) in AgNPs. 22 It is well known that silver ions and silver-based compounds are highly toxic to microorganisms 31, 32 showing strong anti bacterial effects on as many bacteria including E. Coli. 33, 34 The antimicrobial studies of AgNPs against E.Coli was investigated by different scientists as a model for Gram-negative bacteria. 35 Fluorescence spectroscopy studies indicate that bacterial growth stopped immediately after addition of AgNPs solution to E. Coli colony solution, with release immediately of cellular green fluorescent protein into the medium. Fluorescence confocal laser scanning and scanning electron
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Instrumentation IR spectra were obtained with KBr pellets on a Nicolet Shimadzu FTIR spectrometer in the range of 4,000-400 cm -1 . UV-Vis. absorption spectra were recorded on a Shimadzu 200-800 nm diode array spectrophotometer. SEM analysis of synthesized AgNPs was carried out by using field emission scanning electron microscope (Carl Zeiss NTS GmbH, Oberkochen (Germany)) equipped with EDX analysis facility. For SEM analysis, 1 mg of sample was dispersed in 5 ml ethanol and 30 µl of dispersed sample was placed onto brass stubs. Powder X-ray diffraction measurements of the synthesized Ag nano particles were performed using powder X-ray diffractometer (model-ISO-DEBYEFLEX-2002-RICH, SEIFERT & CO) using CuKα radiation.
Preparation of Silver Nanoparticles
The synthesis of AgNPs follows a green synthetic procedure as described in literature for some other small biomolecules. 37 Synthesis of spherical silver nanoparticles by simple and low cost chemical route was carried out. Well-dispersed silver nanoparticles were prepared by reducing silver nitrate (AgNO 3 ) with fructose could provide a safer alternative to conventional. For the preparation of fructose capped silver nanoparticles 100 ml aqueous solution of 0.001 M AgNO 3 solution, concentrated NH 4 complex. After that excess ammonium hydroxide solution was added to maintain pH~12. Then 100 ml 0.025 M aqueous solution of fructose solution was added to the basic silver nitrate solution. This reaction mixture was heated upto 50-55 0 C temperature until yellow colloidal solution of AgNPs was obtained. After 4-5 hrs. yellow colloidal solution of AgNPs were observed, as in scheme 1.
Result and Discussion Characterization of Fructose Capped AgNPs with UV and IR-Spectroscopy
Then UV spectroscopic absorption peak of silver nanoparticles was observed at 278 nm. After one week it was shifted to 270 nm, two weeks at 268 nm and after three weeks it was observed at 262 nm and 248 nm. It can be say that with the increase in time it shifts to the lower wavelength. (Fig. 1) crystal planes due to Bragg's reflections are present. A mathematical method of the Bragg's peaks was undertaken to calculate the crystallite size using the Scherrer formula, D= kλ/βcosθ where D is the crystallite size, k is a constant (= 0.9 assuming that the particles are spherical), λ is the wavelength of the X-ray radiation, β is the line width and θ is the angle of diffraction. The average particle size of synthesized AgNPs obtained from scherrer's formula in XRD data is found to be about 16.6 nm. (Table  1) . D spacing value (in nm) of synthesized Ag nano particles is given here in the Table 2 . Wave length (λ) for Cu source = 1.54Å
The broadening due to instrument was removed by introduction of the width of silica as standard.
From powder XRD-pattern of fructose capped AgNPs, it has been concluded that particles are present in a face centered cubic system. Fig. 2a . represents SEM image of AgNPs using fructose. It reveals that AgNPs were spherical and particles form cluster due to agglomeration. The optical flourescence′s microscopy images (Fig. 2b) of AgNPs shows good florescent results that indicate that AgNPs with fructose capping agents might be used as fluorescent sensing materials to sense biological materials in future.
Scanning Electron Microscopic and Optical Fluorescence Microscopic Images and of Synthesized AgNPs

Colorimetric Detection of Metal Ions with AgNPs
The stock solutions of different metal ions were prepared by dissolving a known amount of nitrate or chloride i.e. 0.5 mM in 10 ml. After that 1 ml of each solution of different metal ions were added into the prepared yellow AgNPs solution (3 ml). It was observed that all metal ions giving their own color, but in case of Hg 2+ ions solution the yellow color of the AgNPs changes into colorless (Fig. 3 ).
Due to these facts further observations were taken using different concentrations of Hg 2+ ions. From that it was observed that as the concentrations of these ions increases, there is more change in color as well as in UV spectra ( Fig. 3 and 4) . As the concentrations of Hg 2+ ions increases, there is accompanying with the broadening and blue shifting of the SPR band (Fig. 5) ion, which changes color of solution from yellow to colorless and no band observed in UV spectra which indicates that the colorimetric approach has very high selectivity and specificity toward Hg 2+ ion as compared to other transition metal ions, alkali and alkaline earth metal ions. It was observed that synthesized AgNPs are not significantly sensitive to other transition metal, alkali metal and alkaline metal ions under similar conditions. . After that these plates were incubated for 24 hr. After 24 hours it was observed that growth of bacteria was inhibited. The growth inhibition ring of E. Coli treated by AgNPs using fructose was 4 mm, 9 mm and 13 mm at 20 ppm, 40 ppm and 80 ppm respectively (Fig. 6) .
Conclusions
In present work, fructose capped AgNPs was synthesized and characterized by UV-Vis, IR, SEM and XRD techniques. The yellow colors of solution of AgNPs were observed which were further used for the colorimetric detection of different metal ions. It was found on the presence of Hg²⁺ ion, the yellow colored AgNPs solution changing to colorless, accompanying the broadening and blue shifting of SPR band. The effect of color change prepared AgNPs toward other transition metal ions, alkali metal ions and alkaline earth metal ions were also studied. The effect of the concentration of Hg²⁺ to the AgNPs was also considered, from which it has been concluded that with increase in concentration of Hg²⁺ ion, there is broadening in band and shifting to the lower wavelength taking place. So it can be used as sensing material for the detection of Hg 2+ ions in colorimetric studies. The application of AgNPs as an antimicrobial agent was investigated by growing E. Coli on nutrient agar plates. When nanoparticles were present on nutrient agar plates, they could effectively inhibit bacterial growth by adding AgNPs solution, which confirms that these particles have an excellent bacterial effect and effectiveness in reducing bacterial growth for practical applications.
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